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Epitome 

(57) [Abstract] 

[Technical problem] The soldering quality of the soldering part of electronic parts is raised. 
[Means for Solution] This electronic-parts automatic loading system is with the LED lighting 
section 2 which illuminates the electronic parts 7 in the process in front of loading, It has 
components cleanliness test equipment containing the image processing system 5 and personal 
computer 6 which perform the quality judging of the cleanliness of electronic parts 7 by the 
comparison with CCD camera 4 which observes the cleanliness of the electronic parts 7 by the 
reflected light 3 of the electronic parts 7 by the lighting of this LED lighting section 2, and the 
intensity level of the soldering part of the electronic parts 7 from this CCD KAMERU 4 and the 
reference value set up beforehand. 
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[Claim(s)] 

[Claim 1] The electronic-parts automatic loading system characterized by having a foreign 
matter detection / discharge means to discharge said electronic parts from loading to said 
printed circuit board in below the reference value, with which the foreign matter adhesion dirt to 
the soldering part of electronic parts is detected at the process in front of loading in a printed 
circuit board, and the detection value is set up beforehand. 

[Claim 2] Said foreign matter detection / discharge means is the electronic-parts automatic 
loading system characterized by to have test equipment whenever [ containing the judgment 
processor which performs the quality judging of whenever / washing / of said electronic parts / 
by the comparison with the intensity level of the CCD camera section which observes 
whenever / washing / of said electronic parts by the reflected light of said electronic parts by 
the lighting of the lighting section which illuminates the electronic parts in the process in front of 
said loading, and this lighting section /, and the soldering section of said electronic parts from 
this CCD camera section, and said reference value / components washing ]. 
[Claim 3] The image processing system which detects a pixel intensity level by observation by 
said CCD camera section of each pixel in the inspection window corresponding to the magnitude 
of the soldering part of said electronic parts in said judgment processor, By the comparison with 
the distribution frequency value of the pixel intensity level beforehand set up from the 
distribution frequency of said pixel intensity level of each pixel in said inspection window from 
said image processing system while setting up said inspection window, and the distribution 
frequency value of said reference value The electronic-parts automatic loading system 
characterized by having the personal computer which judges the quality of said electronic parts. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electronic-parts automatic loading system. 



[Description of the Prior Art] This kind of conventional electronic-parts automatic loading 
system is explained with reference to a drawing. 



CLAIMS 



[0002] 
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iagram showing an example of the electWK;-parts automatic 
loading system of the former [ drawing 6 ], and drawing in which the electronic parts in a 
components tray [ in / in drawin g 7 / the conventional example ] show a monitor until it is 
mounted on a printed circuit board. 

[0004] In d rawin g 6 and drawin g 7 , the electronic-parts automatic loading system of this 
conventional example shows the contents of an indication of JP, 63-4691, A. Point P0 on a 
printed circuit board 109 It is the above-mentioned mounting location P0 about the television 
camera 107 prepared in the 2nd movable arm 115 when components were mounted on a location. 
It positions. The location data of the indicator beforehand set up on the printed circuit board 109 
are calculated by the 2nd vision equipment 105, this count result is transmitted to a main control 
unit 101, and correction of 1st NC data based on the error by the side of a printed circuit board 
109 is made. On the other hand, the MAUN head 1 13 of the 1st movable arm 1 10 is the location 
TO on the components tray 108. Vacuum adsorption is carried out, the existing components are 
held, and it positions in the upper location of a television camera 106. And correction of 2nd NC 
data is made by the error of the maintenance location of components with this television camera 
106. And the mounting head 1 13 is the mounting location P0 of a printed circuit board 109 by 
this corrected location data. It is positioned and is equipped with components. Since the 
television camera 107 has returned to the predetermined position in readiness at this time, it 
does not interfere in the mounting head 1 13. 

[0005] That is, in this conventional example, while the 1st movable arm which has a mounting 
head, and the 2nd movable arm which carried vision equipment perform a series of processes 
from components maintenance to mounting in juxtaposition, since it mounts while amending the 
error of a maintenance location and a mounting position before mounting, it can plan on ** of 
mounting working capacity. 
[0006] 

[Problem(s) to be Solved by the Invention] While this conventional electronic-parts automatic 
loading system performs a series of processes from components maintenance to mounting in 
juxtaposition by the 1st movable arm which has a mounting head, and the 2nd movable arm 
which carried vision equipment Although it can plan on ** of mounting working capacity since it 
mounts while amending the error of a maintenance location and a mounting position before 
mounting However, the dirt of loading components is detected, since the function to discharge 
fault components is not attached, even if automatic loading of the unclean components is carried 
out, he does not notice, but a pewter is damp, breadth is checked, and there is a problem of 
causing poor soldering. 

[0007] Every year, while the miniaturization of components and detailed-ization progress, 
relatively, an electrode lead also becomes small and oxidation and foreign matter adhesion of a 
soldering part came to be promoted increasingly. 

[0008] However, the present condition of the recognition to the soldering nature of the 
components manufacture manufacturer concerned is that improvement correspondence 
progresses slowly by **** very much. 
[0009] 

[Means for Solving the Problem] In below the reference value with which the foreign matter 
adhesion dirt to the soldering part of electronic parts is detected at the process in front of 
loading in a printed circuit board, and the detection value is set up beforehand, the electronic- 
parts automatic loading system of this invention is equipped with a foreign matter detection / 
discharge means to discharge said electronic parts from loading to said printed circuit board. The 
lighting section in which said foreign matter detection / discharge means illuminates the 
electronic parts in the process in front of said loading, The CCD camera section which observes 
whenever [ washing / of said electronic parts by the reflected light of said electronic parts by 
the lighting of this lighting section ], It has test equipment whenever [ containing the judgment 
processor which performs the quality judging of whenever / washing / of said electronic parts / 
by the comparison with the intensity level of the soldering section of said electronic parts from 
this CCD camera section, and said reference value / components washing ]. The image 
processing system which detects a pixel intensity level by observation by said CCD camera 
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pection window corresponding to the m^ffti 



section of each pixel in th^^^pection window corresponding to the m^PTtude of the soldering 
part of said electronic parts in said judgment processor, By the comparison with the distribution 
frequency value of the pixel intensity level beforehand set up from the distribution frequency of 
said pixel intensity level of each pixel in said inspection window from said image processing 
system while setting up said inspection window, and the distribution frequency value of said 
reference value It has the personal computer which judges the quality of said electronic parts. 
[0010] 

[Embodiment of the Invention] Next, this invention is explained with reference to a drawing. 
[001 1] The ** type plan showing a chip applied part [ in / in drawing 1 / the electronic-parts 
automatic loading system of the gestalt of 1 operation of this invention ], The block diagram 
showing the test equipment for the components cleanliness check in drawing showing the 
process procedure of electronic-parts loading [ in / in drawing 2 / the gestalt of this operation ], 
and the process procedure which shows drawing 3 in drawin g 2 in the gestalt of this operation, 
Drawing 4 shows the electronic parts for the components cleanliness check in the gestalt of this 
operation. Drawing showing a setup of an inspection window [ as opposed to the soldering part of 
electronic parts in (a) ], the enlarged drawing in which (b) shows pixel distribution of an 
inspection window, and drawin g 5 are graphs which show an example of the distribution 
frequency of an intensity level to the solder part for the excellent article judging of the 
electronic parts in the gestalt of this operation. 

[0012] In drawmg 1 , the chip applied part in the electronic-parts automatic loading system of 
the gestalt of this operation The chip cassette 22 which carries out pitch delivery of the taped 
electronic parts (chip) 7, The chip supply unit 21 which positions the chip 7 contained by the 
chip cassette 22 by moving to right and left, The loader section 31 which supplies the printed 
circuit board 33 before chip wearing to X-Y table 32, X-Y table 32 which moves the printed 
circuit board supplied from the loader section 31 to a top, the bottom, the left, and the right, and 
positions in the specified location, The appointed chip 7 by the adsorption nozzle (illustration 
abbreviation) from the chip cassette 22 Drawing, It rotates in the direction of an arrow head, 
carrying out predetermined inspection, and the wearing head section 1 containing ten rotary 
heads 11-1 to 11-10 with an adsorption nozzle (following rotary head) with which the location of 
assignment of a printed circuit board 33 is made to equip is had and constituted. 
[0013] Next, the process to printed circuit board loading of the electronic parts of the 
electronic-parts automatic loading system of the gestalt of this operation is explained with 
reference to drawin g 1 and drawin g 2 . 

[0014] First, the rotary head 11-1 in the wearing head 1 adsorbs electronic parts (chip) 7 by the 
adsorption nozzle section from the chip cassette 22 by S1. 

[0015] Next, a rotary head 11-1 rotates to the location of a rotary head 11-2, the adsorption 
posture of the electronic parts (chip) 7 to which it stuck detects whether it is the right with the 
1st image sensors (illustration abbreviation), and a posture is corrected. 
[0016] Next, the 2nd image sensors (illustration abbreviation) detect the thickness of the 
electronic parts (chip) 7 to which the rotary head 11-1 rotated to the location of a rotary head 
11-3 by S3, and it stuck. That is, the 2nd image sensors detect whether they are the electronic 
parts (chip) specified beforehand. 

[0017] Next, the cleanli ness of electronic parts (chip) 7 is inspected with the detection 
equipment explained below by S4, consequently electronic parts unusual at S5 are discharged on 
the tray of defect components from an adsorption nozzle, and the electronic parts (chip) 7 of an 
excellent article are carried in the location where printed circuit board top 33 was set up 
beforehand. 

[0018] Next, inspection of the cleanliness of the electronic parts in the gestalt of this operation 
is explained with reference to drawin g 3 , drawin g 4 , and drawin g 5 . 

[0019] In draw ing 3 first, this components cleanliness test equipment For example, the LED 
lighting section 2 which illuminates the electronic parts (chip) 7 by which the adsorption nozzle 
section 13 of a rotary head 11-1 is adsorbed, CCD camera 4 which observes the cleanliness of 
electronic parts 7 with the intensity level by the reflected light 3 from electronic parts 7, The 
image processing system 5 which sets up the inspection window to the soldering part of 
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e^ps the intensity level of each pixel of an irW^c 



electronic parts 7, and de^Ps the intensity level of each pixel of an irw^ction window, and the 
per3onal computer 6 containing the display which controls the whole test equipment are had and 
constituted. 

[0020] Next, with the components cleanliness test equipment shown in drawing 3 , when 
inspecting the cleanliness of electronic parts, the dirt of heavy doubling and the soldering part 71 
of two poles is first judged for inspection window 72-L and 72-R with the intensity level of the 
reflected light 3 to the soldering part 71 of the two poles of the electronic parts 7 projected with 
CCD camera 4 as shown in (a) of draw ing 4 . 

[0021] The graph shown in drawin g 5 as a criterion of the dirt of the soldering section 71 is used. 
That is, it judges by whether the number of the pixel 73 of the intensity level 200 of inspection 
window 72-L shown in (b) of drawin g 4 and the 72-R is what% of the whole, judges with an 
excellent article to 70% or more of case, and judges with a defective to 40% or less of case. 
[0022] Thus, in the electronic-parts automatic loading system of the gestalt of this operation, 
since foreign matter adhesion of dirt, carbide, etc. is detected to a printed circuit board 33 to 
the electronic parts (chip) 7 of a loading schedule just before loading and he is trying to 
discharge the electronic parts (chip) 7, automatic loading of the good electronic parts (chip) 7 of 
the cleanliness of soldering components is always carried out on a printed circuit board 33, and 
the soldering quality over a printed circuit board 33 can be raised conventionally. 
[0023] 

[Effect of the Invention] As explained above, this invention can acquire the effectiveness taken 
below by having the discharge means of the foreign matter detection which discharges electronic 
parts from loading to a printed circuit board in below the reference value with which the foreign 
matter adhesion and dirt to the soldering part of electronic parts are detected at the process in 
front of loading in a printed circuit board, and the detection value is set up beforehand. 
[0024] Since the electronic parts with which, as for the 1st effectiveness, the soldering part 
became dirty can be rejected before loading, stable soldering quality with a printed circuit board 
is acquired. Moreover, since the count of discharge and judgment result of electronic parts can 
grasp quantitatively, while being able to carry out since [ persuasive upgrading improvement-] to 
the electronic-parts manufacture manufacturer concerned, a deterrent can also be raised 
sharply. 

[0025] The 2nd effectiveness can be rejected even when the magnitude of a soldering part 
differs from the inspection window with the same configuration of a soldering part. The system 
stop produced by this since the magnitude of the electrode of loading components differs can be 
prevented. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the ** type plan showing the chip applied part in the electronic-parts automatic 
loading system of the gestalt of 1 operation of this invention. 
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[ Drawin g 2] It is drawing J| 




'ing the process procedure of the chip el 




nt placement in the 



gestalt of this operation. 

[ Draw ing 3] It is the block diagram showing the test equipment for the components cleanliness 
check in the process procedure shown in drawing 2 in the gestalt of this operation. 
[ Drawin g 4] The electronic parts for the components cleanliness check in the gestalt of this 
operation are shown, and drawing showing a setup of an inspection window [ as opposed to the 
soldering part of electronic parts in (a) ] and (b) are the enlarged drawings showing pixel 
distribution of an inspection window. 

[Drawing 5] It is the graph which shows an example of the distribution frequency of an intensity 
level to the soldering part for the excellent article judging of the electronic parts in the gestalt of 
this operation. 

[Drawing 6] It is the mimetic diagram showing an example of the conventional electronic-parts 
automatic loading system. 

[ Drawin g 7] It is drawing showing a monitor until the electronic parts in the components tray in 
the conventional example mount on a PURINGO substrate. 
[Description of Notations] 

1 Wearing Head Section 

2 LED Lighting Section 

3 Reflected Light 

4 CCD Camera 

5 Image Processing System 

6 Personal Computer 

7 Electronic Parts (Chip) 

11-1 to 11-10 Rotary head with an adsorption nozzle (rotary head) 
13 Adsorption Nozzle Section 

21 Chip Supply Unit 

22 Chip Cassette 

31 Loader Section 

32 X-Y Table 

33 Printed Circuit Board 
71 Soldering Part 

72-L, 72-R Inspection window 
73 Pixel 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



file://C:¥Documents%20and%20Settings¥kkaji¥My%20Documents¥JPOEn¥JP-A-H1... 1/25/2005 



DRAWINGS 



[ Drawin g 1] 



JP-A-H1 1-1 7398 



Page 8 of 1 0 




2 \f vT g&£ 



32X-Yf-7> 
1 1-1—1 1-10: Aft*-* Ir+tY 



[DrawingJ2] 



1 ^^p%t5~~| ~ S2 



I 



'S4 



'S6 



[Drawing ^] 




3:R^ 
4:CCWi/7 



[ Drawin g 4] 



file://C:¥Documents%20and%20Settings¥kkaji¥My%20Documents¥JPOEn¥JP-A-H1... 1/25/2005 



JP-A-H1 1-1 7398 



(a) 



J 



72-L 



• 



71 7 71 




72-L 7 72-R 

/ f / 




72-R 
(b) 



72-2, 72-R:ttft94*t*9 



71 



Page 9 of 10 



50 



100 




90 


\ i 


80 




70 




X 60 




\ 74 


3* 50 




\ — ' 


(%)40 






30 






20 


75 ' 




10 




\ \ 


0 







100 150 



200 256 



[ Drawin g 6] 
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